Summary: The purpose of this study was to evaluate the benefit, if any, of routine monitoring of vital signs on clinical outcomes in hospitalized patients with deep venous thrombosis (DVT). One hundred forty-nine patients with DVT included in this study were categorized into two groups: those that underwent measurement of vital signs every 6 hours or those that had vital signs measured every 8 hours. Vital signs included pulse, blood pressure, respiratory rate, and temperature. Frequency of measurement of vital signs did not alter average length of stay; for patients with every-4-hours measurement, this was 5.16 days and was not statistically significant from patients with every-Vital signs are termed 'vital' because they influence clinical decision-making. Although automated machines are convenient for both patients and health systems, they are expensive and inaccurate (1, 2) . It is unclear if their inaccuracy may jeopardize the quality of patient care and hence is less cost effective. Moreover, less frequent monitoring of these numbers would also allow for increased patient privacy and greater patient satisfaction.
To evaluate the benefit, if any, from frequent/ routine monitoring of vital signs on clinically relevant outcomes in hospitalized patients, with deep venous thrombosis (DVT) as a model.
METHODS
After appropriate institutional review board approval, patients with uncomplicated DVT, who 8-hours measurement, who stayed an average of 4.85 days (p = 0.507). Similarly, more frequent vital sign evaluation did not result in a statistically significant difference in survival, progression of disease, nor did it predict the disposition of the patient. These results suggest that present frequency of measurement ofvital signs is not cost or time effective because they do not result in a favorable outcome, length of stay, or disposition. The study further serves to highlight the need for an individualized assessment of vital sign measurement, because this will also lead to a more efficient allocation of hospital resources. Key Words: Vital signs-Monitoring. were hospitalized between November 2000 and September 2001, were studied. Because specific guidelines about the frequency of measurement of vital signs were lacking, patients admitted to our medical center randomly received either 'routine' (every 6 hours [Q6H] or more often) measurement of vital signs or less frequent monitoring at other times. Patients were categorized into two groups: those that received 'routine' vital signs measurement (Q6H or more often) and those that had vital signs measured every 8 hours (Q8H) or less often. Measurement of vital signs included recording of temperature, blood pressure, heart rate, and respiratory rate. Multiple logistic regression was used to analyze survival outcome, transfers to the intensive care unit, and whether patients were discharged home or to a more skilled environment (i.e., nursing home, transitional care unit, assisted living). patients were treated using standard heparin and warfarin treatment protocols. Sixty-eight (45.6%) were males and 81 (54.4%) were females. Fortyseven (31.5%) of the patients had vital signs recorded every 8 hours while 102 (68.5%) had vital signs recorded every 4 hours. Mean length of stay was 5.16 days for patient whose vital signs were measured every 4 hours (Q4H) versus 4.85 days for patients whose vital signs were measured every 8 hours (Q8H) (p = 0.507) ( Fig. 1 ). Also, more frequent vital signs assessment did not result in statistically significant changes in length of stay when adjusted for age or gender. Finally, disposition at the time of discharge was not affected by the frequency of vital signs assessment. The only variable associated with a difference in disposition was age. Patients who were discharged home had a mean age of 53 years, while those that went to a more skilled environment averaged 74 years (p < 0.001).
DISCUSSION
Rising costs of hospital care have resulted in critical analyses of various medical practices (3) (4) (5) . Especially, significant attention has been paid to the increasing cost of care with excessive use of ancillary hospital services (6, 7) . In this era of a nationwide nursing shortage, enough emphasis has not yet been placed on the appropriateness of certain nursing services and their effect on overall health-care costs (8) . In a study conducted at Strong Memorial Hospital in Rochester, NY, the vital signs frequency did not correlate with the subsequent occurrence of critical events, but resulted in a significant time-consuming and cost-ineffective aspect of nursing care (8) . Similarly, our results suggest that the present methods and frequency of measurement of vital signs are not cost or time effective, because more frequent measurement did not result in a favorable outcome, length-of-stay, or disposition. There is a need for refinement of the common clinical practice, that is, 'routine' (Q6H or more often) vital signs' evaluation in hospitalized patients. Also, from our preliminary data on accuracy and utility of frequent (more often than Q8H) measurement of vital signs in patients with DVT, we conclude that the present method of measurement of vital signs is both inaccurate and counterproductive. Toms' study of accurate measurement of vital signs further substantiates our conclusions in that there are inaccuracies due to poor technique or equipment malfunction (9) . Although automated vital signs measurementsas in temperature measurements-are perceived to be more convenient and possibly superior, the relative efficacy of certain automated measurements is questionable in actual clinical trials (1, 2) . Furthermore, knowledge of and correction of this shortcoming in health delivery will lead to optimization of resources at a time when there is a nationwide shortage of nursing and ancillary personnel at most health-care institutes. Appropriate utility of nursing services will serve to minimize expenses on potentially unnecessary duties, hence alleviating the burden to nurses and channeling of resources to other more crucial nursing duties.
Even if pulse oximetry has been shown to significantly alter medical management (10), the predictive value of frequent vital signs measurement has a minimal effect on the overall outcome. Excessive emphasis has been placed on the risk of clinical deterioration and its relation to increased frequency of vital signs measurement.
Our study suggests that the present method of frequent vital sign determination does not affect the outcome or survival. Consequently, for groups developing hospital practice guidelines and utilization, these results should serve to question current nursing practice for cost and time effectiveness. Lack of benefit might serve the purpose of rationalizing less frequent vital signs during patient treatment and health-care quality care issue in this era of nursing shortage.
Sharda and associates reviewed the effects of monitoring of vital signs in a bone marrow transplant unit and concluded that although frequent vital sign monitoring is presumed to be required for the safe treatment of transplant patients, the benefits thereof did not outweigh the detriments of sleep deprivation (11) . Specifically, sleep promotes increases growth hormone production (12) , which improves healing (13) , whereas sleep deprivation interferes with the functioning of the immune system (14-16); glucose metabolism (17); cortisol and catecholamine (18) (19) (20) levels; and decreases pain tolerance (21, 22) . This finding further emphasizes lack of correlation between frequency of vital sign measurement and clinical outcome.
Because the "frequency" of measuring vital signs has received limited attention, the optimal frequency of such measurement is unknown (23) . The few studies that have evaluated a reduction in vital sign frequency report only superficial change during the care of a specific group of patients. Thus, to date the frequency of vital signs in clinical practice is based on either expert opinion or tradition rather than research evidence (23) . Our study puts into question the specific role of rigorous vital sign determination.
It is our experience that repeated vital signs assessment did not contribute to earlier recognition of adverse outcomes resulting in transfers to intensive care unit, and more significantly did not alter survival. In conclusion, we recommend that "routine" frequent vital signs determination may indeed not be needed for all patients, and frequency of measurement at most be Q8H and not more often. In addition, clinical practice of utilization of vital signs should be individualized to each patient as this will not only lead to a more efficient allocation of nursing resources, but also will increase patient privacy and satisfaction.
